In vitro glucose kinetics during continuous renal replacement therapy: implications for caloric balance in critically ill patients.
To examine the impact of continuous renal replacement therapy (CRRT) on glucose kinetics and therefore caloric balance. In vitro experiments were conducted to characterize glucose kinetics in a variety of CRRT modalities and prescriptions. Additional experiments evaluated the impact of citrate anticoagulation using anti-coagulant dextrose solution A (ACD-A) on CRRT glucose movement. A formula was developed to predict the glucose delivery to/from the patient per day of CRRT, and this data was extrapolated to determine the net caloric impact of CRRT. A total of 104 experiments were conducted with an overall glucose extraction coefficient of 1.04 (95% CI 1.03-1.05). CRRT-related glucose removal was directly related to effluent (dialysate and/or hemofiltration) rate and pre-filter blood glucose concentration, and inversely related to dialysis solution glucose concentration. In all modalities tested, CRRT resulted in a net negative glucose balance, with estimated caloric losses ranging between 20 kcal and 550 kcal depending on the conditions tested. The addition of ACD-A resulted in net glucose delivery in some conditions and a positive caloric balance of up to 470 kcal per day. CRRT can have a significant effect on glucose balance and result in either significant daily caloric gains or losses, and this effect can be predicted based on CRRT prescription and patient characteristics. Clinicians should be aware of this potential impact when prescribing nutritional therapy to patients undergoing CRRT, as an imbalance in caloric feeding can adversely affect outcomes in critically ill patients.